We investigated and analyzed the flora of vascular plants around ridgelines in the Palgongsan Provincial Park to suggest fundamental data for establishing preservation plans of them. The flora of vascular plants around ridgelines was a total of 587 taxa including 102 familiies, 314 genera, 518 species, 58 varieties, 7 forma, and 4 subspecies. Rare plants designated by Korea Forest Service were 27 taxa including Semiquilegia mandshurica and Aristolochia manshuriensis. Endemic plants were 15 taxa including Clematis trichotoma and Carex okamotoi. Floristic special plants were a total of 100 taxa including all five classes. Naturalized plants were 13 taxa including Phytolacca Americana, ambrosia, and Taraxacum officinale.
Introduction
Provincial parks are designated as regions that can represent the landscape and natural ecosystems in provinces to preserve them and to promote sustainable use of them. According to the site of the Ministry of Environment (http:/ /www.me.go.kr/web/92/me/deptdata/deptDataUserList.do), a total of 31 provincial parks was designated as of September in 2012 since the Keumoh mountain was designated in June, 1970 . The total area of entire provincial parks is 1,040.54 km 2 . Palgongsan Provincial Park (1,193 m) was designated in May, 1980 , which is located in the southwest of Korea peninsula and makes a northern boundary with the Daegu basin. The park extends to five cities including Daegu Metroplotan City, Gyeongsan, Yeongcheon, Gunwe, and Chilgok: its total area is 125.6 km 2 and the total length of its ridgelines is 20 km. It is located at the latitude 35 (Daegu, 1994) . Its bedrock is composed of Bulguksa granites that penetrate into sedimentary rocks formed in the Cretaceous period of the Mesozoic Era (Jo, 2002) . From the weather data of Daegu meteorological observatory for the last 30 years, the average temperature is 13.7 o C and the average rainfall is 85.7 mm in a year. Vegetation in the park is as follows: there are natural deciduous forests above an elevation of 950 m; mixed forests of pines and deciduous trees at the elevation of 750~950 m; pines dominate below an elevation of 750 m (http://www.gbpalgong.go.kr/). In addition, the Palgong mountain is adjacent to Gyeongsangbukdo and there are many persons as there are many small temples as well as famous temples such as Gatbawe, Pagyesa, and Dongwhasa. In particular, citizens and hikers are increasing because hiking routes are connected to everywhere (Kim, 2008) .
Previous studies on the flora of major provincial parks include these: 477 taxa in the Seonwoon mountain (Kim et al, 1988) , 605 taxa in the Moak mountain (Sun et al, 1993) , 573 taxa in the Gaji mountain (Kim et al, 2010) , and 618 taxa in the Moodeung mountain (Seo, 2012) .
Studies on the flora of the Palgong mountain were carried out by Oh (1972) , Lee (1989) , Kim et al. (1990) , Daegu (1994 Daegu ( , 1995 , and Yu (2012), starting from Lee (1958) . Most of preceding research, however, were done a long time ago and studies on the flora around ridgelines where many interference by persons occur through hiking routes are still insufficient.
In this study, we investigated and analyzed the flora of vascular plants that were distributed around main ridgelines in the Palgongsan Provincial Park. Determining whether plants afford to be preserved or threaten ecosystems, basic *To whom correspondence should be addressed.
Tel: +82-10-2780-2641 E-mail: survival7@ynu.ac.kr data for establishing plans of preservation in the future would be provided.
Materials and Methods
Surveys were performed by 6 times from April to October in 2012: two times at every section in every season (April, July, and September). Plants were investigated within about 10 m around hiking roads. The surveyed paths were set as shown in Fig. 1 : the 1st section was Gasan to Hantijae (5.8 km), the 2nd section was Hantijae to Dongbong (8.3 km) , and the 3rd section was Dongbong to Gwanbong (7.3 km).
The flora was identified in sites according to Lee (2003) : identification was done by collection and image data when it was impossible in sites. List of plants were made according to the Egler classification system (Melchior, 1964) . Plant names were denoted according to Korea Plant Name Index of Korea National Arboretum and The Korean Society of Plant Taxonomists (2007) ; scientific names in the family were denoted in alphabetical order.
Endemic plants were arranged according to Korea Biodiversity Information System. Following Korea Red Data Book according to the IUCN Red List Categories, rare plants were divided into these species: EW (extinct in the wild), CR (critically endangered), EN (endangered), VU (vulnerable), LC (least concern), and DD (data deficient). Floristic special plants were classified according to Kim (2000) ; naturalized plants were classified according to Lee et al.(2011) .
Results and Discussions

Flora of vascular plants
Vascular plants around ridgelines in the Palgongsan Provincial Park include a total of 102 families, 314 genera, 518 species, 4 subspeices, 58 varieties, 7 forma, and 587 taxa: 49 taxa of pteridophytes including 12 families, 24 genera, 46 species, and 3 variety; 5 taxa of gymnosperms including 3 families, 5 genera, and 5 species; 94 taxa of dicotyledons in angiosperms including 9 families, 53 genera, and 85 species, 8 varieties, and 1 forma; 439 taxa of monocotyledons in angiosperms including 78 families, 232 genera,382 species, 4 subspecies, 47 varieties, and 6 forma (Table 2, Appendix 1). These plants occupy 11.9% of 4,961 taxa of all vascular plants (http://www.nature.go.kr/kpni/ general/Prgb01/Prgb1_1.jsp) that are listed in Korean Plant Table 2 . The number of vascular plants distributed in Palgongsan Taxa  Family  Genus  Species  Subspecies  Variety  Forma  Total   Pteridophyta  12  24  46  -3  -49  Gymnospermae  3  5  5  ---5   Angiospermae  Monocotyledonae  9  53  85  -8  1  94  Dicotyledonae  78  232  382  4  47  6  439   Total  102  314  518  4  58  7  587 Name Index. Flora in three sections are as followings: 404 taxa including 101 families, 251 genera, 362 species, 3 subspecies, 32 varieties, and 7 forma in the 1st section; 443 taxa including 102 families, 264 genera, 392 species, 3 subspecies, 41 varieties, and 7 forma in the 2nd section; 340 taxa including 102 families, 216 genera, 299 species, 3 subspecies, 32 varieties, and 6 forms in the 3rd section. The number of species in the 1st section was less than the 2nd and 3rd sections since it is the summit of the mountain (Table 3) .
Previous studies on the flora in the Palgongsan Provincial Park reported these results: 680 taxa by Lee (1958) , 771 taxa by Oh (1972) , 952 taxa by Lee (1989) , and 1,080 taxa by Daegu (1994) . Kim et al. (1990) reported 616 taxa around Gasan; Daegu (1995) reported 603 taxa around Seonggigol and Pokpogol; and recently Yu (2012) reported 134 taxa around roads to Gatbawe.
The highest family in diversity among investigated vascular plants was Compositae (58 taxa), and followed by Rosaceae (37 taxa), Liliaceae (32 taxa), Gramineae (31 taxa), Ranunculaceae (27 taxa), Leguminosae (23 taxa), Labiatae (23 taxa), Umbelliferae (19 taxa), Violaceae (18 taxa), and Cyperaceae (14 taxa) ( Table 4 ). All these top 10 families occupies 48.0% of entire investigated vascular plant.
Rare plants
Rare plants designated by Korea Forest Service were 27 taxa including Pseudostellaria japonica, Isopyrum manshuricum, Iris minutiaurea, Aristolochia manshuriensis, and Lloydia triflora: critically endangered species (CR) was one taxa; endangered species (EN) were two taxa; vulnerable species (VU) were 10 taxa; least concern species (LC) were 13 taxa; data deficient species (DD) was one taxa (Table 5) .
Endemic plants
Endemic plants are plants indigenous to a district and should be investigated to preserve life diversity and make globally competent species to resources (Kim et al., 2010) . A total of 15 taxa including Clematis trichotoma, Stewartia pseudocamellia, Weigela subsessilis, and Carex okamotoi was found in the Palgongsan Provincial Park (Table 6 ).
Floristic special plants
Floristic special plants have different representation types depending on the environment of districts (Kim et al., 2010) . A total of 100 taxa of floristic special plants are classified to five classes in which the 1st class is the lowest while the 5th class is the highest in the value of preservation: 43 taxa including Aristolochia contorta, Eleutherococcus sessiliflorus, and Gagea lutea belong to the 1st class; 24 taxa including Aruncus dioicus var. kamtschaticus, Viola orientalis, and Weigela florida belong to the 2nd class; 24 taxa including Betula chinensis, Aristolochia manshuriensis, and Vaccinium hirtum var. koreanum belong to the 3rd class; 7 taxa including Ulmus pumila, Isopyrum manshuricum, and Sedum middendorffianum belong to the 4th class; 2 taxa including Jeffersonia dubia and Iris odaesanensis belong to the 5th class (Table 7) . Few Iris odaesanensis were found along hiking roads around the Hantijae resting place: it is likely to damage them by hikers.
Naturalized plants
Naturalized plants were intentionally or unintentionally moved from foreign countries to Korea and then settled down for several generations (Park, 2011) . Kariyama and Kobatake method (1988) was used for calculation of naturalized degree (Table 8 ). Introduction periods are divided into three ones: the 1st period from the opening of ports in 1876 to the domestic surveys by Mori (1921) , the 2nd period from 1922 to Nimina Plantarum Korearum presentation in 1962, and the 3rd period form 1964 to the present. Naturalized plants found in the Palgongsan Provincial Park were 13 taxa including Phytolacca americana, Ambrosia artemisiifolia, and Taraxacum officinale (Table 9 ). Multiple naturalized plants were found at the entrance of hiking routes: in particular, Rumex acetosella and Ambrosia artemisiifolia that are the ecosystem disturbance wild plants were found. It is desirable to remove Ambrosia artemisiifolia in April before it blossoms and Rumex acetosella should be removed in May or June while it is young. Naturalized degree of 587 taxa found in the Palgongsan Provincial Park was 2.2%: it was lower than the average naturalized degree 10.3% of forests in Korea (Koh et al., 1995) . Urbanization index of the 321 taxa of naturalized plants in Korea was 4.0%.
Conclusions
We investigated and analyzed the flora of vascular plants around ridgelines in the Palgong Provincial Park to suggest fundamental data for establishing preservation plans of them. Survey period was from April to October in 2012 and surveys were performed six times by two times in every season: identifiable plants by eyes were investigated within 10m from hiking routes. Survey paths were divided into three sections: the 1st section from Gasan to Hantijae (5.8 km), the 2nd section from Hantijae to Dongbong (8.3 km), and the 3rd section from Dongbong to Gwanbong (7.3 km). As a result, a total of 587 taxa was found including 102 familiies, 314 genera, 518 species, 58 varieties, 7 forma, and 4 subspecies. Rare plants designated by Korea Forest Service were 27 taxa; endemic plants were 15 taxa; floristic special plants were a total of 100 taxa; naturalized plants were 13 taxa. Since most of naturalized plants were found at the entrance of hiking routes where human interference was frequent, it needs to prepare management plans of the entrance so that naturalized plants do not spread to disturb growth of native plants.
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